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Abstract

Dialectal varieties pose major challenges for NLP resource development, especially when annotation frameworks
are organized around standardized language specifications. In Universal Dependencies (UD), dialects without
independent ISO codes are subsumed under the corresponding standard language and inherit its language-level
documentation, validator settings, and grammatical inventories. This paper examines Griko, a Greek variety spoken
in southern Italy that developed in relative isolation from the Modern Greek dialect continuum while remaining in
long-term contact with local Italo-Romance varieties. We assess the consequences of this organizational structure
through controlled parsing experiments comparing intra-dialectal training, cross-dialectal transfer from Standard
Modern Greek (SMG), script-controlled transfer using romanized SMG, and contact-related cross-lingual transfer
from Italian. Our results show that, before romanization, the Italian model even surpasses SMG on several UD
metrics and that, although romanization substantially improves SMG-based transfer, performance still remains
far below the intra-dialectal baseline. We argue that this persistent gap reflects the interaction between structural
divergence and language-level validation constraints, a phenomenon we term ISO-based validation coupling.
Through analyses of auxiliary systems, voice marking, and progressive constructions, we show how standard-centric
validation architectures can constrain the representation of dialect-specific grammar. More broadly, the Griko case
highlights the limitations of language-centric organization in UD and underscores the need for variety-sensitive
mechanisms when extending universal annotation frameworks to structurally divergent dialects.

Keywords: Universal Dependencies, dialectal NLP, Griko, cross-dialectal transfer, morphosyntactic diver-
gence

1. Introduction Standard Modern Greek (SMG) and other MG vari-
eties. As a consequence, dialect-specific grammat-
ical categories cannot be independently specified

or constrained without potentially affecting all Greek

Dialectal varieties pose fundamental challenges
for NLP resource development, particularly when

annotation frameworks are designed around stan-
dardized language varieties. Within the Universal
Dependencies (UD) framework (Nivre et al., 2020;
de Marneffe et al., 2021), dialects that lack inde-
pendent ISO codes are typically subsumed under
the standard language, implicitly assuming struc-
tural comparability and transferability. As a result,
annotation decisions are constrained by shared
inventories, validation rules, and morphosyntactic
specifications defined at the language level.

We present a case study of Griko (ISO 639-3:
ell; Glottolog: apul1237), a Modern Greek (MG)
variety spoken in Salento (southern ltaly). Griko
has evolved in relative isolation from the MG di-
alect continuum and in prolonged contact with the
local Italo-Romance varieties, resulting in exten-
sive phonological and morphosyntactic divergence.
Because Griko lacks its own ISO code, it is repre-
sented under the MG specification in UD, alongside

*Equal contribution.

varieties grouped under the same language code,
and vice versa. This organizational constraint has
direct implications for annotation design, validation
procedures, and computational modeling.

Griko has recently attracted attention in NLP as
a severely under-resourced and endangered vari-
ety. Existing work has developed parallel corpora,
POS-tagging resources, and speech processing
datasets (Boito et al., 2018; Anastasopoulos et al.,
2018; Vakirtzian et al., 2024), as well as alignment
and correction methods for noisy or low-resource
data (Rijhwani et al., 2020; Xie and Anastasopou-
los, 2023). While these studies demonstrate the
feasibility of applying NLP techniques to Griko (see
also Ramponi, 2024), they primarily address task-
specific modeling rather than foundational ques-
tions of syntactic resource design within a universal
annotation framework.

In this paper, we address this gap by investigat-
ing the morphosyntactic and computational con-
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sequences of incorporating Griko into UD under
the MG specification. We argue that this standard-
centric treatment creates both technical and theoret-
ical challenges. To substantiate this claim, we eval-
uate four training configurations: (i) intra-dialectal
training (Griko—»Griko); (ii) cross-dialectal trans-
fer from Standard Modern Greek (SMG —Griko);
(iii) script-controlled cross-dialectal transfer using
romanized SMG data (Romanized SMG — Griko);
and (iv) contact-related cross-lingual transfer from
Italian (ltalian—»Griko). The results show that Ital-
ian slightly outperforms non-romanized SMG on
some UD metrics, suggesting that script alignment
and contact-related overlap may offer limited ad-
vantages, although both transfer conditions remain
weak overall. Crucially, even after orthographic dif-
ferences are minimized, transfer from SMG to Griko
remains extremely poor. This indicates that script
discrepancies alone do not explain transfer failure;
deeper morphosyntactic divergence, together with
annotation-level constraints, plays a decisive role.
Therefore, we examine specific annotation chal-
lenges, including auxiliary inventories, voice dis-
tinctions, and progressive constructions, to show
how the shared UD specification obscures struc-
tural mismatches between Griko and SMG.

Our findings suggest that neither genealogical
relatedness nor shared ISO coding is sufficient to
guarantee structural compatibility for dependency
parsing. Taken together, these results motivate a
broader critique of UD as a language-centric frame-
work. More broadly, we argue that standard-centric
modeling practices and language-level validation
architectures can obscure dialect-specific grammat-
ical systems, thereby affecting both computational
performance and faithful linguistic representation.

By combining empirical parsing experiments with
annotation-level analysis, this study contributes to
ongoing discussions on how universal frameworks,
such as UD, can accommodate dialectal diversity
without enforcing structural homogenization.

2. Background

This section situates the present study within the
broader landscape of dialectal resource develop-
ment in UD. We first outline how dialects are cur-
rently represented within the UD ecosystem and
discuss emerging efforts to model non-standard
varieties. We then review the status of MG in UD
and examine how its organizational and validation
structure affects the inclusion of additional varieties.
This overview provides the necessary context for
understanding the specific challenges posed by
Griko.

2.1.

The UD framework has made substantial progress
in multilingual morphosyntactic annotation, cur-
rently covering more than 150 languages. Its cross-
linguistically consistent design has enabled large-
scale comparative research and transfer-based
NLP modeling. However, extending UD to dialectal
varieties exposes important theoretical and method-
ological challenges.

Recent work has increasingly focused on devel-
oping dialectal treebanks. According to a recent
survey," more than 30 dialectal UD treebanks have
been identified. Treebanks have been created for
dialects and non-standard varieties such as Egyp-
tian Arabic (Maamouri et al., 2014), Norwegian di-
alects (Qvrelid et al., 2018; K&sen et al., 2022), Oc-
citan (Miletic et al., 2020), and Bavarian (Blaschke
etal., 2024), among others. These initiatives reflect
a growing recognition that dialectal resources are
essential both for linguistic documentation and for
building robust NLP systems capable of handling
non-standard input.

Despite this progress, dialectal resources in UD
remain constrained by the framework’s language-
based organization. UD’s higher-level metadata
are explicitly language-centered: the current lan-
guage inventory states that information about lan-
guage families and genera is mostly taken from
WALS Online (Dryer and Haspelmath, 2013), a
resource well suited to broad genealogical classi-
fication but too coarse to encode dialect-internal
structural divergence. As a result, varieties with-
out distinct ISO codes are often subsumed under
a standard-language node and inherit language-
level documentation and validation assumptions,
including inventories of auxiliaries, morphological
features, and consistency constraints. At the same
time, UD also includes non-standard varieties that
are treated as separate language entries with their
own documentation, including cases that are nei-
ther separately represented in WALS nor assigned
a distinct ISO code, such as Pomak (Markantona-
tou et al., 2023). The coexistence of these orga-
nizational strategies creates a structural tension
between cross-dialectal comparability and dialect-
specific adequacy, raising broader questions about
how grammatical divergence can be represented
within a shared language specification.

Dialects in Universal Dependencies

2.2. Modern Greek and its dialects in
Universal Dependencies

The UD framework has been applied to SMG
through two major treebanks: UD_Greek-GDT

1https ://unidive.lisn.upsaclay.fr/
lib/exe/fetch.php?media=meetings:wgl:
worshop—-submission-unidive.pdf
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(Prokopidis and Papageorgiou, 2017), based on
the Greek Dependency Treebank, and the more re-
cent UD_Greek-GUD (Markantonatou et al., 2025),
which adheres more closely to UD.v2 morpholog-
ical guidelines. The two treebanks differ with re-
spect to the registers they cover and the detail of
modeling linguistic phenomena.

These resources serve as benchmarks for
dialect-oriented NLP research. Newly developed
treebanks for MG varieties are generally expected
to align with SMG-based annotation guidelines to
ensure compatibility within the UD ecosystem.

In recent years, five UD treebanks have been
developed for MG dialects. Two focus on
Cappadocian—UD_Cappadocian-AMGIC (Sampa-
nis and Prokopidis, 2021) and UD_Cappadocian-
TueCL (Vligouridou et al., 2024)—while three repre-
sent other dialects: UD_Greek-Cretan (Vakirtzian
et al., 2025), UD_Greek-Lesbian (Bompolas et al.,
2025), and UD_Greek-Messenian.

Cretan, Lesbian, and Messenian are annotated
under the shared MG ISO code and follow the SMG-
based morphosyntactic specification, maintaining
substantial structural continuity with the standard
variety.

Cappadocian, however, constitutes a different
case. Like Griko, Cappadocian developed over cen-
turies in relative isolation and under intense contact
influence—primarily from Turkish (Dawkins, 1916).
Crucially, Cappadocian is assigned its own ISO
639-3 code (cpg) and is therefore treated as a sep-
arate language in UD. Its treebanks are not bound
by the MG validation constraints and can specify
independent auxiliary inventories and feature sys-
tems without affecting other Greek treebanks.

Griko represents a structurally comparable case
of long-term isolation and contact-induced change,
yet it does not possess a separate 1ISO code. As
a result, it must be incorporated under the MG lan-
guage specification. This means that its annotation
is subject to the same validation rules and feature
inventories as SMG. Consequently, dialect-specific
grammatical distinctions cannot be formalized with-
out affecting all treebanks grouped under the same
language code.

Incorporating Griko into UD is, therefore, not sim-
ply a matter of adding a new dataset. It requires
reconciling dialectal morphosyntactic divergence
with a validation architecture designed for the stan-
dard language.

2.3. The Griko Variety

Griko is a Greek variety spoken in Salento, in the
south-eastern extremity of ltaly, and has been at-
tested at least since the Middle Ages. Its precise
origin has long been debated. The main hypothe-
ses summarized in Manolessou (2005, and refer-
ences therein) converge into three principal theo-
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Figure 1: Geographic distribution of the remain-
ing Griko-speaking communities, concentrated in
seven towns of Salento (Apulia, Southern ltaly).

ries: (a) Griko reflects an unbroken Greek presence
in Southern ltaly dating back to the Magna Graecia
colonies of the 8th—7th centuries BCE; (b) it origi-
nated during the Byzantine presence in Southern
Italy between the 6th and 11th centuries CE; or (c)
like most MG dialects (with the exception of Tsako-
nian), it participated in the broader evolution from
Hellenistic Koiné to Late Medieval Greek through
continuous contact between Southern ltaly and the
Greek-speaking world, with archaic traits reflecting
preserved Koiné features. Today, theories (b) and
(c) are generally regarded as the most plausible.

Regardless of its precise historical origin, Griko
has developed for centuries in sustained contact
with Salentino, the local ltalo-Romance variety, and
later with Standard Italian. This prolonged bilingual
setting has resulted in extensive contact-induced
change across phonology, lexicon, and morphosyn-
tax. Several core grammatical domains—including
auxiliary formation, voice marking, and progres-
sive constructions—show restructuring aligned with
Italo-Romance patterns. These developments are
particularly relevant for syntactic annotation, as
they diverge systematically from SMG.

From a demographic perspective, Griko is clas-
sified by UNESCO as a severely endangered lan-
guage (Moseley, 2012). Intergenerational transmis-
sion has largely ceased since the Second World
War, and the language is today mainly spoken by el-
derly speakers. Its remaining speech communities
are concentrated in seven towns in Salento (Figure
1)—Calimera, Castrignano dei Greci, Corigliano
d’Otranto, Martano, Martignano, Sternatia, and
Zollino—where vitality varies. Sociolinguistically,
Griko has historically existed in a diglossic relation-
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ship with Salentino and ltalian, functioning as the
lower-prestige code largely restricted to informal
and domestic domains (see Pellegrino, 2021 for
a comprehensive diachronic and synchronic ac-
count).

Griko has traditionally been transmitted orally
and still lacks an officially standardized orthogra-
phy. Written documentation, primarily in the form of
poetry and narrative texts, began to appear in the
late 19th century and consistently employs a Latin-
based alphabet. The absence of orthographic stan-
dardization introduces additional challenges for cor-
pus development and NLP processing, especially
when resources are integrated into infrastructures
primarily designed for Greek-script varieties.

Taken together, Griko represents a case of long-
term contact-driven divergence within the MG di-
alect continuum. Its structural development under
conditions of isolation, bilingualism, and sociolin-
guistic marginalization renders it particularly infor-
mative for examining how standard-centric annota-
tion frameworks accommodate—or fail to accom-
modate—deeply divergent dialectal systems.

3. Experimental Design

The issues discussed above motivate an empirical
evaluation of transfer-based dependency parsing
within UD. To this end, we conduct controlled pars-
ing experiments comparing intra-dialectal, cross-
dialectal, script-controlled, and contact-related
cross-lingual training conditions. This design al-
lows us to test whether shared 1ISO-based group-
ing actually yields cross-variety parsing compati-
bility, or whether morphosyntactic divergence be-
tween Griko and SMG constrains transfer despite
genealogical relatedness.

3.1.

Griko Dataset. The Griko data used in this study
originate from the Palumbo corpus (Tommasi,
1998), a collection of 114 narrative texts origi-
nally recorded and documented by Vito Domenico
Palumbo (1854—-1928). The corpus was recently
digitized and enriched with Italian translations and
partial gold part-of-speech annotation (Anasta-
sopoulos et al., 2018).

For the present study, a subset of 639 sentences
from the Palumbo corpus was manually annotated
and converted into CoNLL-U format by a trained
linguist with specialized expertise in Griko grammar.
Annotation decisions followed the UD.v2 guide-
lines and were aligned, where structurally possi-
ble, with the conventions adopted in the UD_Greek-
GUD treebank. However, full alignment with SMG
was not always feasible due to systematic mor-
phosyntactic divergence. In such cases, annotation

Data

choices prioritized preserving grammatical distinc-
tions internal to Griko.

The Griko treebank should currently be consid-
ered under development. For the experiments re-
ported here, validation was restricted to format-level
compliance using the official UD CoNLL-U valida-
tor.?2 Language-specific morphological and syn-
tactic validation rules were not fully enforced, as
these are presently defined only for SMG under the
shared ISO code.

The dataset was partitioned into training and test
splits; for the trainable conditions, Stanza automati-
cally created the development split from the training
portion.

Standard Modern Greek Dataset. For SMG, we
use the UD_Greek-GUD treebank (Markantonatou
etal., 2025). UD_Greek-GUD (GUD) is the most re-
cent UD treebank for SMG. The corpus comprises
fiction texts as well as material from online sources
that reflect colloquial SMG.

This dataset represents the standard-based mor-
phosyntactic specification to which additional MG
varieties must formally align within the UD frame-
work. It therefore serves as the baseline source for
the cross-dialectal transfer experiments reported
in this study. However, SMG is used here primarily
as a convenient reference variety and comparison
baseline, rather than as the most historically appro-
priate Greek point of comparison for Griko.

For the purposes of this study, we used the most
current version of the GUD training set. In train-
able conditions, Stanza automatically derived the
development split from the training data.

Romanized SMG Dataset (Script-Control Con-
dition). To isolate the effect of script differences
between SMG (Greek alphabet) and Griko (Latin
alphabet), we created a romanized version of the
GUD treebank.

Romanization was performed automatically us-
ing a rule-based transliteration pipeline (uroman;
Hermijakob et al., 2018)% applied directly to the
CoNLL-U files. The procedure preserves tok-
enization, morphological features, and dependency
structure while transforming only the orthographic
representation into Latin script.

This dataset allows us to evaluate whether trans-
fer degradation from SMG to Griko is primarily due
to script mismatch or instead reflects deeper struc-
tural divergence.

*https://github.com/
UniversalDependencies/tools/
blob/master/udtools/README .md#
the-official-udconll-u-validator

3https ://github.com/isi-nlp/uroman
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Dataset / Model Split # Sentences # Tokens
Griko train 575 6,992
Griko test 64 783
GUD (SMG) train 1,071 15,931
Table 1: Dataset statistics for the experimental

setup. The Romanized GUD dataset corresponds
to a script-transformed version of UD_Greek-GUD
and therefore shares identical sentence and token
counts. The Italian condition is based on Stanza’s
official pretrained combined ltalian model; see the
main text for further details.

Italian Model. To assess whether a contact-
related language provides an advantage, we ad-
ditionally evaluate cross-lingual transfer from ltal-
ian using Stanza’s official pretrained Italian depen-
dency parsing pipeline.

According to the Stanza documentation,* the de-
fault Italian package is a combined model trained
on multiple UD ltalian treebanks, namely ISDT, VIT,
PoSTWITA, and TWITTIRO. Because this condition
relies on a released pretrained package rather than
on a model retrained under the same train/dev split
regime as our other trainable conditions, it should
be interpreted as a comparison baseline rather than
as a fully controlled parallel training condition.

This condition is included as a convenient Italo-
Romance comparison point rather than as a direct
proxy for the local ltalo-Romance varieties histori-
cally in contact with Griko.

3.2. Methods

Training Configurations.
ing configurations:

1. Intra-dialectal transfer (Griko— Griko): The
model is trained and evaluated exclusively
on Griko data. This condition establishes an
upper-bound baseline for parsing performance
given available training data.

2. Cross-dialectal transfer (SMG— Griko): The
model is trained on SMG (UD_Greek-GUD)
and evaluated on Griko. This condition tests
the hypothesis that structural similarity within
the MG ISO grouping enables knowledge

We evaluate four train-

transfer.
3. Script-controlled transfer (Romanized
SMG—-Griko): The model is trained on

romanized SMG and evaluated on Griko.
This configuration controls for orthographic
mismatch while preserving the SMG mor-
phosyntactic specification.

4. Cross-lingual (contact-related) transfer
(Italian— Griko): The model is the official pre-
trained Stanza combined lItalian model and is

*https://stanfordnlp.github.io/stanza/
combined_models.html
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Figure 2: Dependency parsing performance (F1)
on the Griko test set under four experimental condi-
tions: intra-dialectal training, cross-dialectal trans-
fer from SMG, script-controlled transfer using ro-
manized SMG, and contact-related cross-lingual
transfer from ltalian.

evaluated directly on the Griko test set. This
condition tests whether a Romance baseline
linked to the contact ecology of Griko offers a
more informative transfer source than SMG.
All models are evaluated on the same held-out
Griko test set.

Model Architecture. All experiments were con-
ducted using the Stanza neural dependency parser
(Qi et al., 2020). For SMG training, we use Greek-
specific contextual embeddings (nlpaueb/bert-
base-greek-uncased-v1) (Koutsikakis et al., 2020),
which are appropriate for Greek-script data. For
Griko and romanized SMG training, we use multi-
lingual contextual embeddings (jhu-clsp/mmBERT-
base) (Marone et al., 2025), which are better suited
to Latin-script input and cross-dialectal generaliza-
tion. For the Italian baseline, we use the official pre-
trained Stanza combined Italian model distributed
with Stanza. Hyperparameters followed Stanza
default configurations.

Evaluation. Parsing performance is evaluated
using the official UD parsing scorer.> We report
standard UD metrics, expressed as F1 scores.

4. Results

Figure 2 reports dependency parsing performance
(F1 scores) across the four training configurations.

Cross-dialectal Transfer (SMG—Griko). When
a model trained on SMG is evaluated on Griko, per-
formance drops sharply across all metrics. Labeled
Attachment Score (LAS) reaches only 13.21, while

*https://github.com/
UniversalDependencies/tools/
blob/master/udtools/README.md#
the-official-ud-parsing—-scorer
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MLAS and BLEX—metrics sensitive to the interac-
tion between morphology and syntax—approach
zero (1.59 and 0.68, respectively).

Two factors may contribute to this degradation.
First, there is substantial script distance between
the varieties: SMG is written in the Greek alpha-
bet, whereas Griko uses a Latin-based orthography.
Because modern parsers rely on contextualized
subword representations, orthographic mismatch
introduces immediate divergence at the input level.
Second, SMG and Griko differ in key morphosyntac-
tic domains, including auxiliary inventories, voice
marking, and progressive constructions. The near-
total collapse of MLAS indicates that morphological
feature prediction fails almost entirely under direct
transfer, suggesting incompatibility at the level of
feature systems and syntactic structuring rather
than simple lexical mismatch.

Compared with Italian, SMG remains slightly
better on LAS, CLAS, and MLAS, but weaker on
several metrics before romanization. This con-
trast is important for our assumptions: relatedness
to Greek does not automatically overcome script-
induced and structural mismatch, while contact-
related Romance similarity can help locally without
yielding stronger syntactic transfer.

Script-Controlled  Transfer = (Romanized
SMG—-Griko). To disentangle orthographic
effects from structural divergence, we train on a
romanized version of SMG while preserving its
morphosyntactic annotation.

Performance improves substantially relative to
direct transfer: LAS increases from 13.21 to 37.83,
UAS from 27.12 to 65.65, and UPOS to 60.78.
These gains confirm that script discrepancy is a
significant source of transfer degradation, as ortho-
graphic alignment facilitates lexical and subword
generalization across varieties.

Romanized SMG also clearly outperforms both
original-script SMG and Italian on every reported
metric, showing that script normalization matters
much more than the choice between those two
unnormalized donor conditions. However, per-
formance remains well below the intra-dialectal
baseline. LAS reaches 37.83 compared to 74.27
in the Griko—Griko condition, and MLAS re-
mains low at 12.44. The remaining gap indicates
that structural divergence—not script difference
alone—constitutes the primary limitation in cross-
dialectal transfer.

Contact-Related Cross-Lingual Transfer (ltal-
ian—-Griko). When the official pretrained ltalian
Stanza combined model is evaluated on Griko, per-
formance is likewise poor overall: LAS reaches
11.96, CLAS 7.22, MLAS 0.42, and BLEX 1.49.
At the same time, Italian slightly outperforms non-

romanized SMG on UPOS, UFeats, Lemmas, UAS,
and BLEX. This suggests that orthographic compat-
ibility and contact-related lexical overlap can help
some surface-oriented predictions; however, Italian
does not yield better syntax-sensitive transfer than
Greek.

Intra-Dialectal Training (Griko—Griko). When
trained and evaluated exclusively on Griko data, the
model achieves robust performance despite the rel-
atively limited dataset size. This result shows that
the Griko dataset forms a learnable and internally
consistent system. The low performance observed
under cross-dialectal transfer cannot therefore be
attributed solely to data sparsity or annotation in-
stability, but reflects genuine cross-dialectal diver-
gence.

Summary. The four configurations reveal a con-
sistent pattern:

1. Direct transfer from SMG to Griko yields near-
complete failure.

2. Transfer from ltalian is also poor overall, al-
though it slightly outperforms non-romanized
SMG on some metrics.

3. Script normalization substantially improves
performance and clearly surpasses both
original-script SMG and ltalian, but leaves a
large residual gap.

4. Intra-dialectal training produces strong results.

Taken together, these findings indicate that nei-
ther shared Greek ISO grouping nor a contact-
related Romance baseline guarantees structural
interoperability for dependency parsing. The fact
that Italian can outperform non-romanized SMG on
some metrics prior to romanization is consistent
with the role of orthography and contact-related
overlap. Crucially, the gap between Romanized
SMG and Griko-to-Griko training shows that deeper
morphosyntactic divergence remains the principal
obstacle to transfer.

5. Annotation Constraints and
Dialect-Specific Divergence

The experimental results indicate that cross-
dialectal transfer between SMG and Griko remains
highly limited, even after controlling for script differ-
ences. While romanization substantially improves
performance, a large gap persists between cross-
dialectal and intra-dialectal training. This residual
gap points to deeper structural divergence rather
than surface-level orthographic mismatch. In this
section, we examine how this divergence interacts
with UD’s organizational principles, particularly its
language-level validation framework.
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5.1. Griko under ISO-Based Validation
Coupling

Within UD, Griko is not assigned an independent
ISO 639-3 code and is therefore classified under
MG. As a result, it cannot be represented as a sep-
arate language-level treebank, but must conform
to the MG specification, including its inventories of
auxiliaries, morphological features, and language-
specific validation checks enforced by the official
UD validator.

We refer to this configuration as ISO-based vali-
dation coupling: varieties grouped under the same
ISO code are validated against a shared grammati-
cal specification, irrespective of internal structural
divergence. Validation thus operates at the level
of the language code, not at the level of individual
varieties.

This arrangement has concrete consequences
for annotation.

First, auxiliary inventories are defined and vali-
dated at the language level. Auxiliaries that exist in
Griko but not in SMG cannot be treated as variety-
specific elements without modifying the shared MG
specification. Conversely, auxiliaries shared across
varieties but realized in different scripts introduce
additional complexity. In the Griko case, the use of
the Latin alphabet prevents direct orthographic am-
biguity; however, for dialects written in the Greek al-
phabet, lexical verbs could potentially be validated
as auxiliaries without triggering language-level in-
consistencies.

Second, morphological feature inventories
are likewise shared across all MG treebanks.
Griko maintains a systematic distinction among
Voice=Act, Voice=Mid, and Voice=Pass,
whereas SMG does not preserve a comparable
tripartite opposition. Because feature values are
validated at the language level, the distribution
of Voice=Mid cannot be restricted to Griko alone.
Dialect-specific grammatical contrasts therefore
cannot be formally encoded without simultaneously
altering the specification for all MG varieties.

In what follows, we illustrate these dynam-
ics through three case studies—auxiliary forma-
tion, voice marking, and progressive construc-
tions—which demonstrate how Griko reorganizes
core morphosyntactic domains in ways that chal-
lenge language-level validation assumptions within
uD.

5.2. Case Study I: Dialect-Specific
Auxiliaries

Griko has developed auxiliaries that do not exist in
SMG, notably érkome and énna.

érkome as Eventive Passive Auxiliary Erkome
functions as an eventive passive auxiliary in both
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present and past contexts, reflecting contact-
induced grammaticalization from Iltalo-Romance.

(1) eérkete fameno
COMe.IND.PRS.3SG.MID eat.PTCP.PASS.NOM.M.SG
‘He is (being) eaten.” (Baldissera, 2013, 43)

énna as Modal Auxiliary Enna is a deontic
modal auxiliary derived from a grammaticalized
construction corresponding to SMG ekhi na. Un-
like SMG, Griko has reanalyzed this construction
into an invariable auxiliary. Because it encodes
modality beyond TAM distinctions, it is annotated
with VerbType=Mod.

(2) fseri ti
Know.IND.PRS.2SG.ACT  what
enna kamin
AUX do.IND.PRS.PFV.2SG.ACT

‘Do you know what you should do?’
(Tommasi, 1998, Tale 27)

These auxiliaries exemplify structural develop-
ments absent from SMG. Under ISO-based valida-
tion coupling, however, incorporating them requires
modification of the shared MG auxiliary inventory,
affecting all treebanks under the same code.

5.3. Case Study II: Middle vs. Passive
Voice

Griko exhibits a systematic distinction between mid-
dle and passive constructions. Unlike SMG, which
employs a unified non-active morphology, Griko
restricts inherited non-active morphology to middle-
type uses (reflexive, anticausative, unaccusative).
Passive meaning is instead expressed periphrasti-
cally via ime/érkome + perfect passive participle.

(3a) plenome
wash.IND.PRS.1SG.MID
‘I wash myself.’

(3b) erkome plimeno
COME.IND.PRS.1SG.MID  Wash.PTCP.PERF.PASS.NOM.M.SG
‘I am being/getting washed.’

In these periphrastic constructions, no dedicated
Voice=Pass morphology appears on the auxil-
iaries themselves; passive interpretation is signaled
by the participle. Although passive voice could in
principle be inferred from interpretation, we encode
it explicitly at the syntactic level by using the depen-
dency relation aux:pass.

A further complication arises from the fact that,
in older Griko and in some contemporary varieties,
BE-perfect (4a) and BE-passive constructions (4b)
are morphologically identical:

(4a) ime ertomeno / ertomeni

be.IND.PRS.1SG  COME.PTCP.PERF.PASS.NOM.M.SG / F.SG
‘| have arrived (m/f).”



(4b) ime
be.IND.PRS.1SG
‘| am killed (m/f).

sfammeno / sfammeni
kill.PTCP.PERF.PASS.NOM.M.SG / F.SG

Following the approach adopted in UD_Greek-
GUD, participles in -menos are annotated as pas-
sive verbal forms (Markantonatou et al., 2025).
Since no morphological distinction differentiates
perfect from passive in these constructions, the con-
trast is expressed syntactically: the dependency
relation aux:pass is used in (4b) to mark passive
interpretation explicitly. Annotating the participle
in (4a) as a middle formation would remove the
need for this syntactic distinction; however, such an
analysis would depart from the generalizations es-
tablished in GUD and compromise cross-treebank
consistency.

In contemporary varieties of Griko, perfect par-
ticiples tend to be invariable in -mena, whereas
passive participles retain agreement.

5.4. Case Study lll: Progressive and
Pseudo-Coordination Constructions

Griko exhibits pseudo-coordination structures of the
form V1 + coordinator + V2, conveying aspectual or
discourse-related functions. Following SMG anno-
tation practice, such constructions are annotated
with cony (or parataxis when the coordinator
is absent), and semantically bleached V1 verbs
receive VerbType=Mod.

A particularly revealing case involves the pro-
gressive construction with ste(o) ‘to stay’, which
appears in three stages of grammaticalization:

(5a) Inflected steo + ce + V2
istike ce piske
stay.IND.PST.IPFV.3SG CONJ fish.IND.PST.IPFV.35G
‘He was fishing.” (Tommasi, 1998, Tale 107)

(5b) Invariable ste + ce + V2
ste ce piske
stay.DEFAULT CONJ fish.IND.PST.IPFV.3SG
‘He was fishing.’

(5¢c) Invariable ste + V2
ste piske
stay.DEFAULT fish.IND.PST.IPFV.35G
‘He was fishing.’

In cases (5a) and (5b), we maintain coordination
analysis. In (5c), the absence of inflection and con-
junction signals full grammaticalization, and ste is
annotated as AUX, in accordance with UD guide-
lines.

A parallel pseudo-coordination pattern occurs
with pianno ‘to grab’:

(6a) pianni ce lei

grab.IND.PRS.3SG  CONJ say.IND.PRS.3SG
‘He grabs and says.’

&ssu-ti
inside-she.GEN.F.sG

(6b)  pianni eftase
grab.IND.PRS.3SG  arrive.IND.PST.PFV.35G
‘He grabbed and arrived at her place.’
(Tommasi, 1998, Tale 46)

Unlike ste, however, pianni does not encode as-
pectual information and is therefore analyzed as a
lexical verb in coordination or parataxis.

5.5. Summary

Across auxiliary formation, voice marking, and
progressive constructions, Griko exhibits system-
atic morphosyntactic reorganization shaped by pro-
longed contact and isolation. These are not super-
ficial lexical differences but structural divergences
affecting core grammatical domains.

The severe degradation observed in cross-
dialectal transfer thus reflects genuine grammatical
incompatibility. ISO-based validation coupling en-
sures administrative coherence within UD, but it
does not guarantee structural compatibility across
dialects. Incorporating Griko into UD therefore re-
quires more than data integration; it demands re-
consideration of how dialect-level grammatical di-
vergence is accommodated within language-level
validation architectures.

6. Discussion: Toward More Flexible
Treatment of Dialects in UD

The Griko case points to a broader issue for UD:
how can the framework adequately represent struc-
turally coherent lects that are dialectal, may lack
a standardized parent language, or do not have
an I1SO code of their own? Our results suggest
that this is not a marginal technical issue, but a
central methodological challenge for the represen-
tation of dialectal diversity in universal annotation
frameworks.

UD does not need to abandon its universal layer
to accommodate dialects more adequately, but
it does require greater flexibility in how varieties
are documented, validated, and organized. One
practical step would be to introduce explicit vari-
ety profiles under a shared language node, cou-
pled with layered validation in which a treebank is
checked first against universal and language-level
UD constraints and then against variety-sensitive
rules at the treebank or dialect level. This would
preserve comparability across related treebanks
without imposing the same decisions on all tree-
banks grouped under a single language code.
More explicit variety-level documentation would
also help separate genealogical affiliation from an-
notation governance, especially since UD’s higher-
level classification draws heavily on WALS, whose
language-centered family and genus groupings are
too coarse to capture dialect-internal structural di-
vergence.

The problem is even sharper for varieties that
lack both a standardized parent language and
an independent ISO code. In such cases, rep-
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resentational adequacy should not depend ex-
clusively on administrative languagehood. From
this perspective, a more flexible organizational
basis—potentially drawing on resources such as
Glottolog (Hammarstrém et al., 2026), which is
designed to catalogue documented /anguoids be-
low the standardized-language level—could offer a
more flexible and comprehensive classificatory ba-
sis than ISO- or WALS-based organization alone.

At the same time, UD already shows that some
flexibility is possible: Cappadocian and Pomak are
treated as separate languages rather than being
folded into broader genealogical groupings, even
where ISO coding is absent, as with Pomak. This
suggests that the issue is not the lack of mecha-
nisms, but the absence of a consistent principle
for when a dialect receives its own profile versus
remaining under a broader language-level specifi-
cation.

More generally, the Griko case highlights a ten-
sion within UD between cross-dialectal compara-
bility and dialect-specific adequacy. Our results
show that this tension is not only descriptive but
also computationally consequential: neither shared
ISO grouping nor genealogical relatedness guaran-
tees effective transfer, as illustrated by the contact-
related ltalo-Romance baseline slightly outperform-
ing non-romanized SMG. A more flexible approach
would allow dialectal lects to retain a shared uni-
versal annotation layer while receiving their own
formal profiles when justified.

7. Conclusions and Future Work

This study examined the incorporation of Griko
into the UD framework under the MG specifica-
tion. Through controlled parsing experiments, we
showed that transfer to Griko remains severely lim-
ited under both cross-dialectal and cross-lingual
conditions. Direct transfer from SMG performs
extremely poorly, even relative to an ltalian base-
line. Although script normalization substantially
improves performance in the SMG condition, a
large residual gap persists relative to intra-dialectal
training. These results indicate that orthographic
mismatch explains only part of the degradation,
whereas deeper morphosyntactic divergence re-
mains the principal obstacle to transfer. We further
substantiate this interpretation through annotation-
level analysis.

We argued that this divergence interacts with
what we term ISO-based validation coupling: vari-
eties grouped under the same ISO code are vali-
dated against a shared grammatical specification
even when their internal structures differ substan-
tially. In Griko, auxiliary inventories, voice distinc-
tions, and progressive constructions reveal system-
atic reorganization in core grammatical domains.

Because validation operates primarily at the lan-
guage level, dialect-specific categories cannot be
independently constrained without potentially af-
fecting all MG treebanks. More broadly, the Griko
case highlights the limits of UD’s language-centric
organization. Its higher-level classification, partly
based on WALS, is useful for broad genealogical or-
ganization but too coarse to capture dialect-internal
structural divergence.

More generally, these findings suggest that
standard-centric modeling practices may overes-
timate cross-dialectal transferability and obscure
dialect-specific grammatical systems. Griko is not
computationally well approximated by genealog-
ically related SMG; indeed, before romanization,
the contact-related Romance baseline slightly sur-
passes SMG on some UD metrics. The strongest
performance is achieved when the model is trained
on Griko itself, indicating that the variety constitutes
a coherent grammatical system in its own right.
Taken together, these results show that genealogi-
cal relatedness and shared grouping do not guar-
antee syntactic compatibility for dependency pars-
ing (Lin et al., 2019; Faisal and Anastasopoulos,
2022), particularly in contact settings and where
script differences are involved (see Vakirtzian et al.,
2024 and Tsoukala et al., 2026 for similar patterns
in Greek ASR). Empirical evaluation, combined
with annotation-level analysis, is therefore essential
when extending universal annotation frameworks
to structurally divergent dialects.

Incorporating dialects into UD thus requires more
than simply adding new treebanks under an exist-
ing language label. It requires mechanisms that
preserve the universal annotation layer while allow-
ing dialect-specific structure to be documented and
validated on its own terms. As discussed above,
possible directions include explicit variety profiles,
layered validation, clearer separation between ge-
nealogical affiliation and annotation governance,
and more flexible organizational bases for lects
without independent ISO codes.

Future work will expand the Griko treebank, com-
pare Griko more systematically with other (MG)
dialect treebanks, and test whether the observed
pattern holds across additional parsing architec-
tures and transfer settings. Further work within UD
is also needed to explore how variety-sensitive vali-
dation mechanisms can be implemented in practice
without sacrificing interoperability.

Ultimately, the Griko case shows that incorporat-
ing dialects into UD requires more than adding new
data: it requires rethinking how a language-level
validation architecture can accommodate struc-
tural diversity within genealogically related varieties,
and how standard-centric design decisions shape
the representation and computational modeling of
dialect-specific grammatical systems.
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8. Limitations

Several limitations should be acknowledged.

First, the Griko treebank is still under develop-
ment and relatively small in size. Although intra-
dialectal transfer yields robust performance, limited
data may affect the stability of fine-grained mor-
phosyntactic evaluation and the generalizability of
absolute scores. Expanding the corpus will allow
for more precise assessment of structural phenom-
ena and model behavior.

Second, validation of the Griko data was re-
stricted to format-level compliance using the official
UD CoNLL-U validator. Language-specific morpho-
logical and syntactic validation rules were not fully
enforced, as these are currently defined only for
SMG under the shared ISO code. While this re-
flects the structural issue examined in the paper, it
also means that some annotation-level inconsisten-
cies may remain undetected.

Third, the experimental setup relies on a single
parsing architecture (Stanza) and specific contex-
tual embedding choices. Although these config-
urations are standard and appropriate for the re-
spective scripts, results may vary under alternative
modeling approaches. Future work should evaluate
whether the observed transfer limitations persist
across architectures and multilingual pretraining
strategies.

Fourth, the Italian condition uses the official
pretrained Stanza combined model rather than a
model trained by us on a manually selected Italian
treebank split. This makes the baseline informa-
tive as a practical contact-related comparison, but
not fully controlled in the same way as the SMG,
Romanized SMG, and Griko conditions.

Finally, this study focuses on a single non-
standard variety shaped by long-term isolation and
language contact. While the analysis highlights
structural challenges arising from ISO-based vali-
dation coupling, further comparative work across
additional dialects will be necessary to determine
the broader generalizability of the findings.

These limitations do not undermine the cen-
tral empirical observation—that structural diver-
gence substantially constrains cross-dialectal trans-
fer—but they delimit the scope within which the
present conclusions should be interpreted.

9. Data Availability

All data, models, and scripts used in this study are
publicly available at https://osf.io/acf2x/
overview. The repository includes the Griko
UD-style treebank, the original UD_Greek-GUD
dataset and its romanized version used in the script-
controlled experiments, the corresponding Python
romanization script, and the trained Stanza depen-

dency parsing models for all experimental configu-
rations. For the ltalian baseline, we report the eval-
uation scores obtained with the official pretrained
Stanza combined ltalian model.
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